INTRODUCTION
We have recently reported! on the observation of spinglass behavior in the rutile-related iron an timon ate of composition FeSb0 4 , which contains a superlattice,2 and have associated the spin-glass transition with antisite atomic ordering.l We are currently accumulating experimental data to increase the general understanding of the mechanisms involved in spin-glass behavior, in this paper we describe the changes in the magnetic properties of this rutile-related material which result from the substitution of the Fe3+ species by paramagnetic Cr 3 + and diamagnetic Ga 3 -;.
• EXPERIMENT ThecompouncisofcompositionFe1 __ xCrxSb0 4 (x = 1, 0.7,0.6,0.4,0.1) and Fe j __ x Ga x Sb0 4 (x = 0.7,0.5,0.3, 0.1) were prepared by coprecipitation techniques. 57Fe and I2lSb Mossbauer spectra were recorded at various temperatures between 77 and 298 K with a microprocessor controlled Mossbauer spectrometer using 57Co/Rh and Ca I2lSnO"j sources. All the spectra were computer fitted. The magnetic susceptibility measurements were performed in the temperature range between 1.7 and 80 K with a SHE SQUID magnetometer with applied fIelds up to 100 Oe, and with a Faraday balance in the temperature range between 80 and 1000 K with applied fields up to 5000 Oe.
RESULTS AND DISCUSSION
The magnetic susceptibility data recorded between L 7 and 1000 K for the compounds of composition 
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Fe l _. x Cr x Sb0 4 (x = 0.1,0.4) and Fe O . 9 Gao.1 Sb0 4 at low temperatures, together with the irreversible ZFC and FC magnetic susceptibilities at 1000 Oe, suggest that these three compounds behave as spin glasses. Compounds in which the Cr H concentration exceeds 0.4, or those in which the concentration of Ga 3 + is larger than 0.1 show no minimum in the low-temperature susceptibility data which suggests the disappearance of the spin-glass behavior or a decrease of the spin-freezing temperature below 4.2 K (Fig. 3) .
The 57Fe Mossbauer spectra recorded at 298 and 77 K from the compounds in the series Fe 1 _ x Ga x Sb0 4 and Fe \_ x Cr x SbO 4 were all similar (Fig. 4) antisite atomic ordering which exists in iron antimonate being conserved when Cr The magnetic susceptibility data recorded from all the compounds in the high-temperature regime, Le., T> 300 K, obey Curie-Weiss laws which allow an evaluation of both the Curie temperature (j and the effective dipolar magnetic moment /-lew' The results are collected in Table t The () value increase with decreasing values of x, and the effective dipolar magnetic moment varies within each series according to the concentration of paramagnetic Fe3+ and Cr H ions or dia-
.,,5 0 Further Mossbauer spectroscopic experiments below 77 K are currently in progress to examine the variation of the relaxation times with temperature. In this respect it is pertinent to note that the broad-lined unresolved 57Fe Mc)ssbauer spectrum recorded l at 77 K from iron antimonate, FeSb0 4 , shows that at this lower temperature some ofthe short-range magnetically ordered clusters have a relaxation time 7 comparable to the M6ssbauer time scale. It therefore appears that although the introduction of Cr 3 ~ and Ga H into the rutile-type structure does not affect the occurrence of cluster formation, the relaxation times at given temperatures of the clusters in the Fe l _' X Cr x Sb0 4 and Fe 1 _ X Ga x Sb0 4 systems are faster than both 7 and 1'M as a consequence of the decrease in the cluster-cluster magnetic correlation.
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